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(54) ORGANIC EL DISPLAY DEVICE AND ORGANIC EL ELEMENT DRIVING METHOD 



(57)Abstract* 

PROBLEM TO BE SOLVED: To provide an organic EL 
device having a compact size and a light weight capable 
of display and eliminating the use of extra power, without 
using an external sensor. 

SOLUTION: The intensity of a light radiated to an 
organic EL panel 14 and the temperature of the organic 
EL panel 14 are measured by measuring a current value 
with a given voltage impressed on an organic EL 
element. The emission brightness of the organic EL 
panel 14 is adjusted to an optimum in a driving circuit 12 
in accordance with obtained information. Thus, the 
organic EL panel 14 has bright emission in a bright area 
without using an external sensor and emission such that 
it is not dazzling in a dark area to provide easy-to-see 
and beautiful display. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic electroluminescence display characterized by having the display-element 
organic EL device which displays information, and an organic EL device for measurement for 
measuring temperature or an illuminance* 

[Claim 2] The organic electroluminescence display according to claim 1 characterised by 
equipping said organic EL device for measurement with the organic EL device for thermometries 
for measuring temperature, and the organic EL device for illumination photometry for measuring 
an illuminance according to an individual. 

[Claim 3] The organic electroluminescence display according to claim 1 or 2 characterized by 
forming said display display-element organic EL device and said organic EL device for 
measurement in the same organic EL panel. 

[Claim 4] The organic electroluminescence display for measurement according to claim 2 
characterized by said organic EL device for thermometries and said organic EL device for 
illumination photometry being the same area. 

[Claim 5] The organic electroluminescence display according to claim 2 characterized by being 
shaded with the case with which said organic EL device for illumination photometry incorporates 
said display-element organic EL device. 

[Claim 6] The organic electroluminescence display characterized by having the display-element 
organic EL device which displays information, the organic EL device for measurement for 
measuring temperature or an illuminance, the amendment data generating circuit which creates 
amendment data based on the measurement result of said organic EL device for measurement, 
and the drive circuit which impresses the drive wave according to said amendment data and 
indicative data to said display-element organic EL device. 

[Claim 7] The drive approach of the organic EL device characterized by measuring the optical 
reinforcement currently irradiated by said organic EL device by applying an electrical potential 
difference to the organic EL device in the condition that light is irradiated, and measuring a 
current value, and amending the luminescence reinforcement of said organic EL device based on 
said measurement result 

[Claim 8] The drive approach of the organic EL device characterized by measuring the optical 
reinforcement currently irradiated by said organic EL device by applying an electrical potential 
difference to the organic EL device in the condition that light is irradiated, and measuring a 
current value, and amending the luminescence reinforcement of the organic EL device for a 
display based on said measurement result. 

[Claim 9] The drive approach of the organic EL device characterized by measuring the 
temperature of sard organic EL device and amending the luminescence reinforcement of said 
organic EL device based on said measurement result by shading an organic EL device, applying 
an electrical potential difference to the organic EL device in the condition that outdoor daylight 
is not irradiated, and measuring a current value. 

[Claim 10] The drive approach of the organic EL device characterized by measuring the 
temperature of said organic EL device and amending the luminescence reinforcement of the 
organic EL device for a display based on said measurement result by shading an organic EL 
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device, applying an electrical potential difference to the organic EL device in the condition that 
outdoor daylight is not irradiated, and measuring a current value. 

[Claim 1 1] The drive approach of an organic EL device given in any 1 term of claims 7-10 
characterized by said electrical potential difference applied to said organic EL device being a 
reverse bias. 

[Claim 12] The drive approach of the organic EL device characterized by amending the 
luminescence reinforcement of said organic EL device by making into optical reinforcement the 
difference of the current value which applied and measured the electrical potential difference to 
the organic EL device in the condition that light is irradiated, and the current value which applied 
and measured the electrical potential difference to said organic EL device in the condition that 
outdoor daylight is not irradiated. 

[Claim 13] The drive approach of the organic EL device characterized by amending the 
luminescence reinforcement of the organic EL device for a display by making into optical 
reinforcement the difference of the current value which applied and measured the electrical 
potential difference to the organic EL device for illumination photometry in the condition that 
light is irradiated, and the current value which applied and measured the electrical potential 
difference to the organic EL device for thermometries in the condition that outdoor daylight is 
not irradiated 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention changes the luminescence reinforcement of a display 
element according to the external environment on which an organic EL panel is put about the 
drive approach of the organic electroluminescence display which has an organic EL device, and 
an organic EL device, and relates to the amendment circuit for displaying by the always optimal 
luminescence reinforcement, 
[0002] 

[Description of the Prior Art] The block diagram of the conventional organic EL device drive 
approach is shown in drawing 5 . Moreover, drawing 6 is the top view showing the appearance of 
the conventional organic electroluminescence display module. The illuminance information on 
external is supplied to a detector 53 from temperature information and the illuminance sensor 52 
from the thermo sensor 51 of drawing 5 , and the temperature information and illuminance 
information which are sent analogically are changed into digital data, and it is sent to the 
amendment data generating circuit 54 in a detector 53. In the amendment data generating circuit 
54, data processing for which it opted beforehand from the property of detection data and an 
organic EL device determines luminescence brightness, and the drive circuit 55 is supplied as 
amendment data. From amendment data and an indicative data, the drive circuit 55 generates a 
drive wave and impresses it to an organic EL panel 56. [0003] As shown in drawing_6 , in the 
former, an organic EL panel 62 is prepared independently and the thermo sensor 64 and the 
photosensor 65 are installed in the organic electroluminescence display module 61. A photodiode, 
a photo transistor, etc. are used for illuminance sensors, such as a thermistor and a 
thermocouple, at a thermo sensor 64. Moreover, a detector 53, the amendment data generating 
circuit 54, and the drive circuit 55 are established in the tooth back of the organic 
electroluminescence display module 61 . 

[0004] An organic EL panel 56 emits light by the brightness amended with temperature and an 
external illuminance, can emit light brightly and can make extent which is not dazzling emit light 
in a dark location by the above configurations in a bright location. 
[0005] 

[Problem(s) to be Solved by the Invention] When using a luminescence display panel as a drop, it 
changes also by the same luminescence brightness with environments to be used, and is visible. 
In strong outdoor daylight, such as sunlight luminescence brightness can be raised and a 
beautiful legible indication can be given by lowering luminescence brightness in dark rooms, such 
as a dark room. Moreover, in the drop of pocket devices, such as a wrist watch, small and low 
power are required and it is not necessary to use excessive power by making it moderate 
luminescence brightness according to the environment to be used for a cell drive. Therefore, by 
a conventional configuration and a conventional approach, the illuminance sensor 65 and the 
thermo sensor 64 were formed independently [ an organic EL panel 62 or the drive circuit 55 ]. 
Therefore, the organic electroluminescence display module 61 becomes large, and will become 
expensive. There was a problem that an error might arise since the sensor is placed apart from 
the organic EL panel again. 



[0006] 

[Means for Solving the Problem] In the drive approach of the organic EL device of this invention, 
the optical reinforcement currently irradiated by the organic EL panel and the temperature of an 
organic EL panel are measured by measuring the current value when applying a fixed electrical 
potential difference to an organic EL device as a means to solve the above-mentioned technical 
problem. In a drive circuit, the luminescence brightness of an organic EL panel is adjusted the 
optimal based on the information acquired here. A beautiful legible indication can be given also in 
the environment where illuminances differ by this, without using an external sensor. [0007] 
[Embodiment of the Invention] Below, the gestalt of implementation of the drive approach of the 
organic electroluminescence display by this invention and an organic EL device is explained. That 
is, it was presupposed to the organic electroluminescence display by this invention that it has 
the display-element organic EL device which displays information, and an organic EL device for 
measurement for measuring temperature or an illuminance. And it becomes possible to adjust 
luminescence brightness according to a surrounding environment by amending the luminescence 
reinforcement of an organic electroluminescence display based on the temperature or the 
illuminance which the organic EL device for measurement measured. 

[0008] Here, if both the organic EL devices for illumination photometry for measuring the organic 
EL device for thermometries and illuminance for measuring temperature as an organic EL device 
for measurement are carried and the luminescence reinforcement of an organic 
electroluminescence display is amended as m 
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TECHNICAL HELD 



[Field of the Invention] This invention changes the luminescence reinforcement of a display 
element according to the external environment on which an organic EL panel is put about the 
drive approach of the organic electroluminescence display which has an organic EL device, and 
an organic EL device, and relates to the amendment circuit for displaying by the always optimal 
luminescence reinforcement. 
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PRIOR ART 



[Description of the Prior Art] The block diagram of the conventional organic EL device drive 
approach is shown in drawing 5 . Moreover, drawing 6 is the top view showing the appearance of 
the conventional organic electroluminescence display module. The illuminance information on 
external is supplied to a detector 53 from temperature information and the illuminance sensor 52 
from the thermo sensor 51 of drawing 5 . and the temperature information and illuminance 
information which are sent analogically are changed into digital data, and rt is sent to the 
amendment data generating circuit 54 in a detector 53. In the amendment data generating circuit 
54, data processing for which it opted beforehand from the property of detection data and an 
organic EL device determines luminescence brightness, and the drive circuit 55 is supplied as 
amendment data. From amendment data and an indicative data, the drive circuit 55 generates a 
drive wave and impresses it to an organic EL panel 56. [0003] As shown in drawingjf , in the 
former, an organic EL panel 62 is prepared independently and the thermo sensor 64 and the 
photosensor 65 are installed in the organic electroluminescence display module 61. A photodiode, 
a photo transistor, etc. are used for illuminance sensors, such as a thermistor and a 
thermocouple, at a thermo sensor 64. Moreover, a detector 53, the amendment data generating 
circuit 54, and the drive circuit 55 are established in the tooth back of the organic 
electroluminescence display module 61. 

[0004] An organic EL panel 56 emits light by the brightness amended with temperature and an 
external illuminance, can emit light brightly and can make extent which is not dazzling emit light 
in a dark location by the above configurations in a bright location. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By using the organic EL device drive approach of this invention, it can 
be made to display by the luminescence brightness doubled with the external environment, 
without using an external sensor, and small and the organic electroluminescence display module 
in which a lightweight and legible display is possible can be offered. For this reason, the 
effectiveness by being able to raise the completeness as a product if it uses for the product 
with which small and low power low-cost fashionabilrty, such as a wrist watch, are demanded, 
and using this invention is large. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] When using a luminescence display panel as a drop, it 
changes also by the same luminescence brightness with environments to be used, and is visible. 
In strong outdoor daylight such as sunlight, luminescence brightness can be raised and a 
beautiful legible indication can be given by lowering luminescence brightness in dark rooms, such 
as a dark room. Moreover, in the drop of pocket devices, such as a wrist watch, small and low 
power are required and it is not necessary to use excessive power by making it moderate 
luminescence brightness according to the environment to be used for a cell drive. Therefore, by 
a conventional configuration and a conventional approach, the illuminance sensor 65 and the 
thermo sensor 64 were formed independently [ an organic EL panel 62 or the drive circuit 55 ]. 
Therefore, the organic electroluminescence display module 61 becomes large, and will become 
expensive. There was a problem that an error might arise since the sensor is placed apart from 
the organic EL panel again* 
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MEANS 



[Means for Solving the Problem] In the drive approach of the organic EL device of this invention, 
the optical reinforcement currently irradiated by the organic EL panel and the temperature of an 
organic EL panel are measured by measuring the current value when applying a fixed electrical 
potential difference to an organic EL device as a means to solve the above-mentioned technical 
problem. In a drive circuit, the luminescence brightness of an organic EL panel is adjusted the 
optimal based on the information acquired here. A beautiful legible indication can be given also in 
the environment where illuminances differ by this, without using an external sensor. [0007] 
[Embodiment of the Invention] Below, the gestalt of implementation of the drive approach of the 
organic electroluminescence display by this invention and an organic EL device is explained. That 
is. it was presupposed to the organic electroluminescence display by this invention that it has 
the display-element organic EL device which displays information, and an organic EL device for 
measurement for measuring temperature or an illuminance. And it becomes possible to adjust 
luminescence brightness according to a surrounding environment by amending the luminescence 
reinforcement of an organic electroluminescence display based on the temperature or the 
illuminance which the organic EL device for measurement measured, 

[0008] Here, if both the organic EL devices for illumination photometry for measuring the organic 
EL device for thermometries and illuminance for measuring temperature as an organic EL device 
for measurement are carried and the luminescence reinforcement of an organic 
electroluminescence display is amended as mentioned above, it will become possible to display 
the optimal brightness in a surrounding environment (temperature, brightness). Moreover, the 
organic EL device and the organic EL device for measurement which are used for a display can 
also be formed in the same organic EL panel. 
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EXAMPLE 



[Example] The block diagram of the drive approach of the organic EL device of this invention is 
shown in drawing 1. The current detector 13 tells temperature information and illuminance 
information to the reception amendment data generating circuit 1 1 by measuring the current 
value when applying a fixed electrical potential difference to the organic EL device the 
temperature prepared in the organic EL panel 14, and for illumination photometry. 
[0010] The amendment data generating circuit 1 1 transmits amendment data to the drive circuit 
12 from the relation between the data obtained from the current detector 13. the illuminance set 
up beforehand, and luminescence brightness. The drive circuit 12 is made to emit light by the 
optimal brightness suitable for an external environment by generating a drive wave and being 
impressed by the organic EL panel 14 from amendment data and an indicative data. 5V are 
impressed to an organic EL device by the reverse bias, and the result of having measured the 
current value is shown in Table 1. [0011] 
[Table 1] 

&mEL$&mm 2mm 2 
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[0012] The top view of the organic EL panel 21 in connection with this invention is shown in 
drawing 2 . 7 segment display element 22 of a comparatively big 8-character configuration is 
formed in left-hand side, and double figures 7 segment display element of 4 figures and a 
comparatively small 8-character configuration is prepared in right-hand side at the organic EL 
panel 21. It is the luminescence display panel for a clock display which displays the time of time 
of day by 4 figures of this left-hand side, and displays a second by the double figures of right- 
hand side. Moreover, it is prepared in the location where EL element 23 for illumination 
photometry abandons, and EL element 24 for thermometries is shaded by the outer frame of a 
case or a module inside in addition to 7 segment display-element 22. [0013] The circuit diagram 
which explains the example of the organic EL device drive approach of this invention to drawing 
3 is shown. Switches 303 and 304 are attached in the terminal of EL element 302 for a display, 
and it changes to the condition of connecting with the condition of displaying by connecting 
between the drive circuit 309 and GND, Vcc, and the current detector 301, and measuring an 
illuminance. In this example, since it can measure on an about [ 5V ] high electrical potential 
difference, it is impressing by the reverse bias, but forward bias is sufficient as long as it is the 
electrical potential difference of extent which does not emit light. [0014] In the current detector 
301, a switch 303 is connected to resistance 305 and a current value is measured by detecting 
the electrical potential difference of the both ends of resistance 305. Specifically it changes 
after magnification in the voltage amplification circuit 306, the electrical potential difference of 
the both ends of resistance 305 is changed into digital data by A/D converter 307, and it outputs 
as detection data. In the amendment data generating circuit 308, luminescence brightness is 
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determined from the relation between the date detected in the current detector 301 , the 
illuminance beforehand prepared by ROM etc.. and the optimal luminescence brightness of an 
organic EL device 302. and the amendment data is outputted to the drive circuit 309. [0015] A 
drive wave is made from amendment data and an indicative data, and EL element 302 for a 
display is made to emit light in the drive circuit 309. Moreover, while making light emit a switch 
303 is connected to the drive circuit 309, and the switch 304 is connected to GND. The 
synchronizing signal generating circuit 310 generated and supplies the synchronizing signal 
required for switches 303 and 304, A/D converter 307, the amendment data generating circuit 
308, and the drive circuit 309. 

[0016] Drawing 4 is a circuit diagram for explaining another example of the organic EL device 
drive approach of this invention. EL element 404 for illumination photometry and EL element 405 
for thermometries are created by the organic EL panel 402 at the same process other than EL 
element 403 for a display, and EL element 405 for thermometries is created in the location 
shaded by the case or the outer frame. In the current detector 401. it connects with EL element 
404 for illumination photometry, and EL element 405 for thermometries, and a switch 406 
changes temperature and an illuminance, and can measure now. It is outputted as illuminance 
data with which the switch 406 was specifically first connected to EL element 404 for 
illumination photometry, and it changed after magnification in the vottage amplification circuit 

408. it changed the electrical potential difference of the both ends of resistance 407 into the 
digital data by A/D converter 409, and the temperature error was included. Next, it connects 
with EL element 405 for thermometries, and a switch 406 carries out same measurement, and is 
outputted as temperature data. 

[0017] In the amendment data generating circuit 410, from the illuminance data detected in the 
current detector 401, temperature data are lengthened, it considers as illuminance data, the 
optimal luminescence brightness is determined, and the amendment data is outputted to the 
drive circuit 410. The relation between an illuminance, the optimal luminescence brightness and 
temperature, and luminescence brightness is beforehand prepared by ROM etc. like a precedent. 
A drive wave is made from amendment data and an indicative data, and EL element 403 for a 
display is made to emit light in the drive circuit 410. The synchronizing signal generating circuit 
412 generated and supplies the synchronizing signal required for a switch 406, A/D converter 

409, the amendment data generating circuit 410, and the drive circuit 41 1 . 

[0018] The approach except inserting resistance as the amperometry approach and measuring 
an electrical potential difference here may be used. Moreover, A/D, an amendment data 
generating circuit, and a drive circuit may be analogically processed besides processing in digital 
one. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

tt^awmgjj The block diagram of the organic EL device drive approach of this invention 
[Drawing 2] The top view of the organic EL panel driven by the organic EL device drive approach 
of drawing 1 

[DraadQgJj The circuit diagram for explaining the organic EL device drive approach of this 
invention 

[Drawing 4] The circuit diagram for explaining the another organic EL device drive approach of 
this invention 

[ Drawin g 5] The block diagram showing the conventional example 

[Drawing 61 The top view of the organic electroluminescence display module in which the 
conventional example is shown 
[Description of Notations] 

11, 308, 410, 54 Amendment data generating circuit 

12, 309, 411, 55 Drive circuit 
13.301.401 Current detector 

14, 21, 402, 56, 62 Organic EL panel 
22, 302, 403, 63 EL element for a display 

23.404 EL element for illumination photometry 

24.405 EL element for thermometries 
303, 304, 406 Switch 

305 407 Resistance 

306 408 Voltage amplification circuit 

307 409 A/D converter 

310 412 Synchronizing signal generating circuit 

311 413 CPU 

51 64 Thermo sensor 

52 65 Illuminance sensor 

53 Detector 

61 Organic Electroluminescence Display Module 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 31 
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[D rawing 4] 
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